Expression of mammalian tyrosine aminotransferase in Saccharomyces cerevisiae and Escherichia coli. Purification to homogeneity and characterization of the enzyme overproduced in the bacteria.
Rat liver tyrosine aminotransferase has been expressed in Saccharomyces cerevisiae and Escherichia coli. In yeast, the extent of production is 20-fold higher than that in rat liver after induction by dexamethasone, and reaches 250-fold higher in an E. coli strain carrying the T7 RNA polymerase transcription system. About 250 mg pure and homogeneous enzyme was obtained from 50 g transformed E. coli cells. Determination of Mr and pI, as well as analysis of N- and C-terminal amino acids, suggest that the isolated protein is native. The catalytic properties, similar to those of the enzyme from rat liver, confirm that it is fully active and that post-translational modifications in the mammalian cells are not essential for activity. Pyridoxal 5'-phosphate strongly protects the enzyme against thermal inactivation. After denaturation, 10 thiol groups, out of 16 in the polypeptide chain, react with 5,5'-dithiobis(2-nitrobenzoic acid) whereas only five or six are accessible under native conditions. Two thiols are rapidly modified with concomitant inactivation of the apoenzyme, but pyridoxal 5'-phosphate partially protects them in the holoenzyme. The results are interpreted in the light of the structure/function relationship in this enzyme.